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HosicHuTeAbHASA 3aNIMCKA
1. TIlpu cocraBieHHHM IIJJaHA BHEYPOYHOW JEITEIBHOCTH OO0IIe00pa3oBaTeIbHOE YUPEIKICHUE

PYKOBOJCTBOBAJIOCH CIIEIYIOIIUMHU HOPMaTHUBHBIMU JIOKYMEHTaMHU:
®enepanbHbIiil 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deaeparumy;

2.  denepayibHBI TrOCyJapCTBEHHBIH 00pa30BaTENbHBIA CTaHJAPT OCHOBHOIO 0O0IIero oOpa3oBaHus,
YTBEP)KJICHHBI TpUKa3oM MUHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickonn deaepammu OT
17.12.2010 Ne 1897 (¢ uzmenenusmn) (nainee I'OC O00);

3.  IlpumepHast ocHOBHas 0OpazoBaTeibHasl MPOrpaMMa OCHOBHOT'O 00miero oopasoBaHus (0goOpeHa
®denepallbHBIM  y4€0OHO-METOIMYECKUM OOBEIUHEHHEM TI0 O0IIeMy 00pa30BaHUIO, IMPOTOKOI
3acenanus ot 08.04.2015 Ne 1/15);

4.  Tlucemo [lenaprameHTa ToCcyAapCTBEHHOM MOJUTHKH B chepe obiero ooOpazoBanuss MUHUCTEPCTBA
obOpazoBanuss u Hayku P® ot 18.08.2017 Ne 09-1672 «Meroauueckue pPEKOMEHIAIUHN I10
YTOUYHEHHIO TIOHATHS U COJEPIKAHUS BHEYPOUHOM NEATENPHOCTH B paMKaX pealn3aliid OCHOBHBIX
00111600pa30BaTEIBHBIX TIPOTPAMMY;

5.  Pacnopsokenne Komurera mo oOpazoBanuto ot 03.04.2019 Ne 1010-p «O dopmupoBanumn
KaJeHJapHoro yueOHoro rpaduka oOpaszoBarenbHbIX  yupexxaenuid  Cankr-llerepOypra,
peanu3yomux 0CHOBHBIE 001eo0pa3oBaTenbHbIe porpaMmsl, B 2019/2020 yuebnom roay»;

6.  Pacnopsoxkenne Komutera mo obpazoanuto ot 20.03.2019 Ne 796-p «O dhopmupoBanuu ydeOHBIX
IUIAHOB TOCYJapCTBEHHBIX oOpa3oBaTenbHbIX YyupexaeHuil Cankrt-IlerepOypra, peamu3yrommx
OCHOBHBIE 00111e00pazoBaTenbHbIe porpaMmbl, Ha 2019/2020 yueOHbIi roay;

7.  WHcTpykTHBHO-MeTOonmueckoe mucbMo Komurera mo oOpaszoBanuio ot 21.05.2015 Ne 03-20-
2057/15-0-0 «OG6 opraHu3anuu BHEYPOUYHOH NEATEILHOCTH TPU peann3anuu  QeaepaabHbIX
TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO OOIIEro oOpazoBaHusi B
oOpa3oBatenbHbIX opranuzaimsax Cankr-IletepOypra»

8.  UuctpykruBHO-MeToauueckoe nucbkMo Kommurera mo obOpazoBanmio ot 10.04.2019 Ne 03-28-
2905/19-0-0 «O dopmupoBanun yueOHBIX IIJJAHOB OOpa3oBaTeNbHBIX oOpranu3anuii CaHKT-
[TerepOypra, peanu3yrolmUX OCHOBHBIE o00IIeoOpa3oBaTenbHbple mporpammbl, Ha 2019/2020

y4eOHBIN TOI.

Breypounas nesrenpbHOCTh «MuUp XUMUW» MIPEAHA3HAYEH JIsl oOydaromuxcs 9 kiacca,.

Lenp nanHOTO Kypca — MOJArOTOBKA M MOJJEP)KKA BBITYCKHUKOB 9 Kilacca IIKOJbI, MOMOIIL B
MPEOJIOJICHUN KOTHUTHBHBIX, JUYHOCTHBIX U TPOIECCYAIbHBIX TPYAHOCTEW B MEPUOJ MOATOTOBKH K
JK3aMEeHy.

Pe3ynbratoM coBMECTHOHM AesTeNbHOCTH OOydarommxcs 9 kiacca W nemarora OyayT SIBASTHCS
pe3yNbTaThl MPOOHOTO TECTHUPOBAHUS, 2 B KOHEUHOM WUTOTE — MTOrOBasl aTTECTAlMs OOYyYaroIIUXCS IO
NpeMETY XUMHUSL.

B coorBerctBUM ¢ TpeOoBaHusMu DenepaqbHOTO TOCYAapCTBEHHOTO 00pa3oBaTEebHOTO

CTaHJapTa OCHOBHOTO o0O0Iero oOpa3oBaHUsS BO3HHUKIA HEOOXOAMMOCTh B pa3pabOTKe MpPOrpaMMBbl



BHEYPOUHOH JIESITEIIBHOCTH, TIO3BOJISIIONICH pACIIMPUTh W YIAyOWTh CBOM 3HAHUS 110 XHUMHH,
c(hOopMHUPOBATh HABBIKU UCCIICIOBATEILCKON JIEATEITHPHOCTH.

AKmyansnocms TPOTPaMMBl CBSI3aHA C BO3MOKHOCTBIO OOy4aromierocsi BeIOpaTh MPOQUILHBIN
npeaMeT OOydeHHsI B CTapIIMX KJaccax WM M3MEHHUTHh CBOW BBIOOP. DK3aMeH 10 XMMHH TpeOyeT OT
00ydJaronuxcsi MHOTHX 3HAaHUH W TIOHSATHH HE TOJBKO B O0JAaCTM HEOPraHWMYECKOW XWMHH, HO H
OpraHWYECKON XMMHH; BJIAJIETh NTPAKTUYECKUMH HABBIKAMHU U YMETh MPUMEHSTh UX B IPYrOil CUTYalLlUH.
3aHATUSL O BHEYPOUHOM JeATeNbHOCTH «MHUp XUMHUU» MpPETHA3HAYEHBI /I TEOPETHUECKOW U
MPAKTUYECKOM TIOMOIIM B TMOATOTOBKE K ['OCyZapCTBEHHOW WTOrOBOM arTecTaluu. 3aHATHS
OPHUEHTHPOBAHbI Ha TIOBTOPEHHE, CUCTEMATHU3AIMIO U YIIyOJIeHHOE M3YYeHHE Kypca XMMHUU OCHOBHOMU
IIKOJBI, a TaKKe€ Ha MOJArOTOBKY oOydwarommuxcs 9-x kmaccoB k OI'D um oOyuarommxcsi, KOTOpbBIE
BBEIOMPAIOT XUMUIO s JaibHeWmero oO0ydeHus B mpoduie. 3aHITHS MO MPOrpaMMe BHEYPOUHOM
JeATeTLHOCTH «MHUP XUMHUI» TIOMOTYT PeaIn30BaTh 00YJAOITUMCS TPOCKTHI IO BHIOPAHHBIM TEMaM.

Hoe6u3noii aHHOW TIPOTpaMMBbI SIBJISIETCS TO, YTO B OCHOBE JIEKUT CUCTEMHO-IESITEIbHOCTHBIN
MOJIXOJT, KOTOPBINA CO3J]aET OCHOBY JIJISi CAMOCTOSITEIBHOTO YCTICITHOTO YCBOCHUST 00YJIArOIIUMHUCS HOBBIX
3HAHWNA, YMEHUU, KOMIETCHIIMA, BUJOB M CIIOCOOOB JMEATEIHHOCTH M OOECIIEUYUBACT COOTBETCTBHE
NEATETLHOCTH OOy4YalomUXCcsd WX BO3PACTy M WHIWBHAYAJIbHBIM OCOOCHHOCTSM. OMOIIMOHAIBHOE
MEepEKUBAHUE TIPOLECCAa OTKPBITUSA SABJISETCA OCHOBOM MOTHBAIlMM K 3HAHUAM, CTHUMYJSITOPOM CaMOU
YMCTBEHHOW J€STEIbHOCTH B  JIOCTHKEHUU LIE€NIeH JMYHOCTHOTO, COLIMAIIBHOTO M I03HABATEIBHOTO

pa3BUTHS 00Y4JaIOIINXCS.

Ilenw iporpaMmel:

- MOATrOTOBKAa M TMOJJEP’KKA BBIMYCKHUKOB 9 Kjacca IIKOJIb, MOMOIIb B MPEOJ0JICHUU
KOTHUTHBHBIX, JIMYHOCTHBIX U MPOLECCYaTbHBIX TPYIHOCTEHN B IEPUOJ MOATOTOBKHU K YK3aMEHY.

3adauu IPOrpaMMbl BHEYPOUHOU JIESITEILHOCTH 110 XUMUH:

OCBOECHHE BaKHEHUINNX 3HAHHH 00 OCHOBHBIX IIOHSATHSAX M 3aKOHAX XHMHUHM, XHUMHUYECKOH
CHMBOIJIHKE;

OBJIQJICHUE YMEHUSAMH HAOJI0IaTh XUMUUYECKUE SBIICHUS, MPOBOJAUTH XUMUUYECKHIN SKCIIEPUMEHT,
MIPOBOJIUTH PACUYETHl HA OCHOBE XUMHYECKUX (POPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX PEAKIINIA;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB M MHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B Tpoliecce
MPOBEJICHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHUS 3HAHUI B COOTBETCTBHH C
BO3HUKAIOIIUMU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIUTAHWE OTHOIICHUS K XUMHU Kak K OJHOMY W3 (yHIAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M JJIEMEHTY OOIIEYeI0BeUeCKOW KYIbTYphl; MPUMEHEHHE TIOJYyYEeHHBIX 3HAHUN W

YMGHHﬁ JJIA UCIIOJIb30BAaHUs B HGCTaHI[apTHOﬁ CUTyalluU.



IInanupyemMsle pe3yjbTaThl

Ha 3aHsATHSAX BHEYPOUHOU NesSTENbHOCTH «MUp XUMUI» 00yUYaroluecs A0MOJHAT CBOU 3HAHUS 110
XHWMHH, TIOBBICSAT CBOM YPOBEHb TEOPETUUYECKON M SKCIEPUMEHTAIBHOM MOATOTOBKU. 3aHATHUSI TPU3BAHbI
npoOyIUTh Y YYaILIUXCs HHTEPEC K XUMUYECKOH HAayKH, CTUMYJIUPOBATh JajbHEHIIee n3ydeHue XUMHH.
XuMHUeCKue 3HaHHA, C(HOPMHPOBAHHBIE HA BHEYPOUHBIX 3aHATHSX, IOMOTYT OOyYaromumcs B
MOJIMOTOBKE K K3aMEHY MO XMMHH U B JalIbHEWIIIEM OCO3HAHHO BBIOpATh HampaBjieHHE NPO(UIHLHOTO
00yJeHusI.

IIpenmMeTHBIMH pe3yJIbTaTaAMM OCBOCHMSI IPOTPAMMBI SIBJISIFOTCS:

- B TO3HABaTeJIbHON c(epe: OMMCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENIFHO NPOBEICHHBIC
9KCIIEPUMEHTHI, UCIOJB3YSl U ATOTO PYCCKHUM S3BIK M S3bIK XMMUU; HAONIOaTh IEMOHCTPUPYEMBIE U
CaMOCTOSITENIbHO MPOBOJIUMBIE OMBITHI, XUMHUUECKHUE PEAKIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B IEHHOCTHO-OPHEHTAIIMOHHOH Cepe: CTPOUTH CBOE TIOBEJICHUE B COOTBETCTBUU C MPUHLIUTIAMHU
OepeKHOTO OTHOILEHUS K IPUPOJIE;

- B TpYyAOBOH cepe: mIaHUPOBaTh U OCYIIECTBISATH CAMOCTOSATEIbHYIO pabOTy IO MOBTOPEHUIO U
OCBOEHHUIO TEOPETUYECKON YacTH, MJIAHUPOBATH U MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT; HCIIOIb30BATh
BELIECTBA B COOTBETCTBUHU C MX IIPEIHA3HAUYEHUEM U CBOICTBaMU;

- B cdepe 0E30MaCHOCTH KHU3HEIEATSILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABICHUSX,
0’KOTax M JIpYrHX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYA0BaHUEM.

JINYHOCTHBIMM pe3yIbTaTaAMM SIBIISIFOTCS:

- B IEHHOCTHO-OPHEHTAIIMOHHOH cpepe — UyBCTBO FOPJIOCTH 32 POCCUHCKYIO HAYKY, OTHOILIEHHE K
TPYAY, LEJIEeYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TPyHOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HaibHEWIIeld oOpa3oBaTeIbHOM
TPaeKTOPHH;

- B IIO3HABaTeNbHOW cdepe: MOTHUBALUS YUYCHHS, YMEHHE YIPaBISATh CBOEH IO3HABATEIBHOM
JESATEIIBHOCTH.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM SIBIISIFOTCS:

- BJaJIeHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMH JESTEIbHOCTH: HaOI0eHHE,
U3MepeHHe, SKCIIEPUMEHT, yueOHOe UCCIIeJOBaHMUE;

- YMEHHUE TeHepUpPOBaTh UJCH, OTIPENENATh CPEACTBA, HEOOXOJUMBIE ISl UX pea3aliu;

- YMEHHUE OIpeNeNATh LEeNU U 33/Ja4 JeSTeIbHOCTH, BBHIOMPATh CPEACTBA pealM3alvy Lelu U
IPUMEHSTh UX HA MPAKTHKE;

- UCIIOJIB30BAaTh Pa3JIMYHbIC HCTOUYHHUKH IJIA IOJTYYCHUA XHMHYIECKOM I/IH(i)OpMaHI/II/I.



OcBoeHHEe mporpaMmbl BHEYPOUHOH JIEATENHHOCTH OOYYalOIUMUCS TO3BOJHUT TMOJIYYHUTh
CIIETyIOINE PE3YIIbTATHI:

B cepepe pazeumus nuuHOCMHbBIX YHUGEPCATILHBIX YUEOHBIX OCUCHEUIL 8 PAMKAX:

1. Koenumuenozo xomnonenma 6yoym copmuposamul.

- OCHOBBI COIMAJIbHO-KPUTUYECKOTO MBILIUICHUS, OPUEHTAIUsl B OCOOCHHOCTSAX COLMAIbHBIX
OTHOIICHUH U B3aUMOJICHCTBUM;

- DKOJIOTUYECKOE CO3HAHME, MPU3HAHHWE BBICOKOM ILIEHHOCTU JKU3HU BO BCEX €€ IPOSBICHUIX;
IIpaBUJI MOBEACHUS B UYPE3BbIYANHBIX CUTYALMSX.

2. llennocmnoz2o u IMOYUOHANbHO20 KOMNOHeHmos8 bydem cpopmuposana:

- TOTPeOHOCTh B CAMOBBIPAXEHUN U CaMOpealIM3allii, COLUATBHOM MTPU3HAHUU.

3. JleamenvHocmuo2o komnonenma 6y0ym cghopmuposamsi:

- YMEHHE BECTH JMajJOl Ha OCHOBE pPABHOIIPABHBIX OTHOIIEHWA W B3aUMHOTO YBAXKCHHUS M
NIPUHSATHUSA;

- YCTOMUMBBIA MMO3HABAaTEIbHBI MHTEPEC M CTAHOBIEHHE CMBICIOOOpasyrouie (yHKIHH
MO3HABATEJIbHOTO MOTHUBA;

- TOTOBHOCTH BBIOOpPA MPOGUILHOTO 00pa30BaHMS.

2. O0yyJarouuics MmoTy4YuTh BO3MOKHOCTE TSI JOPMUPOBAHUS

- BBIPQ)KCHHOM yCTOMYMBON yueOHO-T03HABATEIbHON MOTHBALIMU M HHTEpECa K yUCHHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHHIO.

B cehepe pazeumusn pecynamusnvlx yHusepcanbHvlX yueOHblX 0elicmeuil o0yuaroujuiica

1. Hayuwurcs:

- IIeJIeTIONIaraHuIo, BKIIOYasi IOCTAHOBKY HOBBIX LIEJIeH, MpeoOpa3oBaHne MPAKTUYECKON 3a1auu B
MO3HABATEIIbHYIO;

- CaMOCTOSITEJIBHO aHAJIM3UPOBATh YCJIOBHS JOCTHXKEHHS L€ HAa OCHOBE y4Y€Ta BBIJCIICHHBIX
yUUTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4E€OHOM MaTepuae;

- IUIAHUPOBATH MYTH JTOCTUKEHUS LIETICH.

2. I[lony4nTh BO3MOXHOCTh HAYUUTHCS:

- CaMOCTOSTEIbHO CTaBUTh HOBBIE YUeOHBIC LIEIH U 3a/1a4H;

- IIpY TUTAHUPOBAHUM JOCTHIKEHMSI LIEJIEH CaMOCTOATENbHO M aJIeKBAaTHO YYHUTHIBaTh YCJIOBHS M
CpeACTBa UX JOCTHKECHUS.

B cpepe pazeumus KOMMYyHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX OelicmEUil 00yuaowuiica

1. Hayuntcs:

- aJIEKBAaTHO MCIOJIb30BaTh PeUb JUIsl INIAHUPOBAHUS U PETYIISILIUU CBOEH JAESITEIBHOCTH;

- AJIEKBATHO MCIOJIb30BaTh PEYEBBIE CPEACTBA JUIsl PEIICHMS Pa3INYHbIX KOMMYHHKATHBHBIX
3a/1a4; BJIaJIETh YCTHOW U MIUCbMEHHON PEUBIO; CTPOUTH MOHOJIOTMUECKOE KOHTEKCTHOE BBICKa3bIBAaHUE;

- OpraHM30BBIBATH U IJITAHUPOBATH Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;



- MHTETrpUpPOBATHCS B TPYIINY CBEPCTHUKOB M CTPOUTH MNPOAYKTUBHOE B3aHMMOJEIHCTBHE CO

CBEPCTHHUKAMH U B3POCIIBIMHU.
2. I[lony4nTh BO3MOXHOCTb HAYYUTHCS:
- Opatb Ha ce0s MHULMATUBY B OpraHU3allii COBMECTHOT'O ICUCTBHUS;

- OKa3bIBaTh MOJJICPKKY U COJEHCTBHE TEM, OT KOTO 3aBUCHUT JOCTH)KCHHE II€JTM B COBMECTHOM

JACATCIIbHOCTH.

B cepepe pazeumun noznasamenpbHwviX YHUBEPCATbHBIX YUEOHBIX 0CUCM ULl 00YUAIOWUIICA
1. Hayuwurcs:

- OCHOBaM pean3aliy MPOEKTHO-UCCIIEI0OBATEIBCKON AEATEIHHOCTH;

- MPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT TIOJT PYKOBOJICTBOM YUHUTEIIS;

- OCYILECTBJIATh PACIIMPEHHBIN MOUCK MH(GOPMALMU C HUCIIOJIb30BAaHUEM PECypcoB OMOIMOTEK U

Nurtepnera.
2. [lonmy4nut BO3MOKHOCTh HAYUUTHCS:
- CTaBUTb MPOOIEMY, APTYMEHTUPOBATH €€ aKTYaJIbHOCTD;

- CaMOCTOATCIIBHO IMPOBOJUTL HMCCICAOBAHHA HAa OCHOBE IIPUMCHCHHA MCTO0B Ha6J'IIOI[eHI/IH u

OKCIICPUMCHTA,

- BBIIBUT'aTh T'HIIOTC3bI O CBA3AX U 3aKOHOMCPHOCTAX IMPOLIECCOB,
- OpraHru30BaTh UCCICAOBAHUC C LCIIBIO IPOBCPKU T'HIIOTC3bI;

- ACJIaTh YMO3aKJIIOUYCHUS U BBIBOABI HA OCHOBC apryMCHTAIUU.

IIporpaMMa BHEYpOUHOH NEATEIBHOCTH MO XMMHU «MHp XHMHN» paccuMTaHa Ha ydamuxcs 9

KkjaccoB (34 gaca).

Conep:kanue nporpamMmmbl.
BHEYPOYHOM AeSITeJIbHOCTH M0 XUuMuu «Mup XumMumn»

IIporpamma 3aHATUN COCTOUT U3 YETBIPEX PA3CIIOB:
1. Ocobennoctu OI'D o xumum.

2. IToBTOpenue u yriayOieHrne TEOpeTHIecKoro MaTepurana, MeTOANKa PELIeHNs 3a/1aHuil pa3HOTO
YPOBHSI CII0KHOCTH.

3. TecTOBBIIl IPAKTUKYM.
4. BeimonaHeHNEe MTPOEKTHO-UCCIIE0BATEIILCKUX PadoOT.

OcHoBHOe coaepkaHue

Pa3nea 0. Xumus- Hayka o BemecrBax. Bxoanoii cpe3 KM 3a 2018r. — 14
Pa3znes 1. BemecTBa B npupo/e, TexHuKe, ObITY.
Oco6ennoctu OI'D o xumuu B 2019-2020r. — 19



— KoU(HUKATOP STEMEHTOB COJIEPKAHUS
— cnerudukarnus Kumor OI'D no xumun
— uH(popMaImoHHkIie pecypcsl OI'D

Paznen 2. «Mwup xmmmm»12 — TeopeTHdecKMil Marepuall IO HEOPraHMYECKOM XHMHUU U
NIEPBOHAYAJIBHBIM IPEACTABICHUSAM [0 OPraHWYECKONM XMMHH, METOJMKA PELICHUs 3aJaHuil Pa3HOIo
YPOBHSI CIIO)KHOCTU — 244.

Crtpoenue atoma. CTpoeHHe IEKTPOHHBIX 000109eK aToMOB mepBbIX 20 anemerToB [ICXD

Ilepnoanueckuil 3aKOH U NEPUOAMYECKAs CUCTEMA XUMUYECKUX 3i1eMeHToB [[.1. Menneneesa

Crpoenne wmonekyn. XUMHUECKas CBs3b: KOBAJIEHTHas (HEIMOJIApHAs, TMOJIsIpHAsi), WOHHas,
MeTaNInYecKasl.

BasleHTHOCTD XUMUYECKUX A1EeMEHTOB. CTENEHb OKUCIECHUS XUMUYECKHUX JJIEMEHTOB.

[Ipoctele u crioxHble BemiecTBa. (OCHOBHBIE KJIACChl HEOPTAaHMYECKUX  COCIUHEHUU.
HomMmenknatypa HEOpraHM4eCKUX COCTUHEHUH.

XuMHYecKasl peakuys. YCJIOBHS U IPU3HAKU IIPOTEKAHUS XUMUYECKHUX peakuuil. XUMUYECKUE
ypaBHEHUs. 3aKOH COXPAHEHUSI MACCHI BELIECTB.

Knaccudpukanus XUMUYECKMX pEaKIUi IO pPa3IMYHBIM TMPU3HAKAM: KOJHMYECTBY M COCTaBY
VCXOJIHBIX W TOJyYECHHBIX BEIECTB; W3MEHEHHUIO CTEIEHEH OKHUCJIEHUS XHMHYECKHX JIIEMEHTOB,
MOTJIOIICHUIO U BBIICJICHUIO SHEPTUU.

Brruucnenne MaccoBO 10JIM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPONUTBl U HEAIEKTPONAUThl. KaTHOHBI M aHUOHBL. JIEKTPOJUTHUYECKAS JAMCCOLIMALIMS
KHCJIOT, IIeJI0UeH, coJiel (CpeTHUX )

Peakumu HOHHOTO 0OMEHA M YCIIOBUS UX OCYIECTBICHHUS.

XUMUYeCcKHe CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XUMHUYECKUE CBOWCTBA OCHOBAaHUI U KUCJIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCHIIOB.

XUMHUYECKUE CBOMCTBA COJIEH (CpeaHMX )

XHWMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB HEMETAILIOB: TAJIOT€HOB, KUCIOPOA, CEPBHI.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, (hocdopa, yriepoaa, KpeMHUs

UucTteie BemecTBa u cMecHu. [IpaBmiia 6e3omacHoi paboThl B MIKOJIBHOU JlabopaTtopuu. YemoBek B
MUpE BELIECTB.

OKHCIIUTENTBHO-BOCCTAHOBUTENbHBIE peaKMH. OKUCIUTENb U BOCCTAHOBUTEIb.

Beluncnenue MaccoBOM JOJIM  pacTBOPEHHOIO BEIECTBA B pacTBope. BwluucieHus 1o
XUMUYECKOMY ypaBHEeHHIO. (No21)

Pacu€rHpie 3amaun: BBIUKMCIEHHME MACCOBOM JOJM XHUMHYECKOTO 3JIEMEHTAa B BELIECTBE,
BBIYMCIICHHS IO XUMUYECKOMY YPABHEHHUIO C UCIOJBb30BAaHUEM MACCOBOM JIOJIM PACTBOPEHHOIO BELIECTBA
B pactBope. (Nel5, 21)

B3anmocBsI3b pa3InyHbIX KIACCOB HEOPTAaHUYECKUX BEIECTB. Peakiiuu HOHHOTO oOMeHa.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAJIOB: IIEJIOYHBIX, EI0YHO3EMETbHBIX, MATrHUS U
UX COCIMHCHUM, KeJie3a U er0 COCIUHSHUN, aJIOMHHHS, €T0 COSTMHCHUM.

OrnpezenieHne xapakTepa Cpellbl pacTBOPOB KHUCIOT M IIEJIIOYEH C TMOMOIIbI0 HHJIWKATOPOB.
KauectBennnie peakumu Ha annoHbl B pactBope (Cl, Br', I, Sz', SO32', SO42', NOs °, POy 3', COs 2',

Si0; %)

KauecTBeHHbIe peakinu Ha kathoHsl B pactBope (NHy *, Na', K7, Ca®", Mg*", Fe*', Fe’", Al’",
Cu2+, Zn2+)

[Tonydyenune ra3zoo0pa3Hbix BemlecTB. KadyecTBEHHbIE pEaKIMM Ha Ta3000pa3Hble BellecTBa
(KUCIOPO, BOJOPO/I, YIIICKHUCIIBINA ra3, aMMHAK)

[lepBoHayanbHble CcBeJEHUS 00 OpPraHMYECKHWX BEIIECTBaX: NPEENbHBIX U HEMpeaeabHbIX
yrieBojgopoaax (MeraHe, TaHe, 3TUIICHE, allETUIICHE)

[lepBoHayanbHble cBeneHUA 00 OpraHUMYECKUX BEUIECTBAaX: CHUpPTax (MeTaHoJe, STaHoIe,
TIIALEPUHE ), KAPOOHOBBIX KUCIIOTAX (MYpasbuHol, YKCYCHON, CTEApUHOBOM).

buonoruuecku BakHbIe BELIECTBA: O€TIKHU, )KUPBI, YTIIEBO/IBI.



Pazgen BxiIrogaer pa60Ty o TPCHUPOBOYHBIM 3aJJaHUAM [JIsI OIPCACIICHUS TOTOBHOCTH
IIKOJIBHUKOB K 3K3aMCHY I10 TOMY HJIM MHOMY pa3Zcily € IMOCICAYIOIIMM aHaJIUu30M U METOAUYCCKUMU

PCKOMCHOAIUSAMMU.

Pa3nea 3. TecToBblil NpakTHKYM. — 14

Bxurodaet HenmocpencTBEHHO TECTUPOBAHUE U paboOTy ¢ OJIaHKaMH OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX padoT. — 34
Paznen Bxirowaer paboTy oOydaromuxcss IO BBHIOPAaHHBIM TeMaM MPOEKTa M0 XHMUH,

KOHCYJIbTallUU YUUTCIIA.

TeMaTnuyeckoe NIAaHMPOBaHUE

No | Tema Bcero | [Inanupyemsie pesynbTathl (YY)
/1 4acoB
0 XuMHs- HayKa O BeleCcTBax 1 Omnpenenursb MapIIpyThl, B TOM 4yuCIIe
Bxonnoii cpes KM 2018r VHIMBUIyaJIbHbIE, TOBTOPEHUS U 3aKPETUICHUS TEM.
1 Pa3znen 1 Bemecrtsa B npupoge, | 1 3naer ocobenHoctn OI'D  2019r, xomudukaTop
TexHuke, ObITy. OcobeHHOCTH AJIEMEHTOB copepkanus, cnerupukanus Kumo OI'D
OI'D o xumuu B 2019-2020r. o XuMuu, uHpopmanronusie pecypcs OI'D;
HAy4YUTCS MCMOJIb30BaTh PA3JIMYHbIE WCTOYHUKU IS
MOJTyYEHUsI XUMHUYECKON HHPOpMAITUN
2 Paznen 2. «Mup xumuny» 12 Hayuurcs  onpenmensat uwenmu W 3a4a4yu

JesITeTbHOCTH, BRIOUPATh CPENICTBA pealn3alluy 1eld U
IMPUMCHATH UX HA MPAKTUKE;

pa3nuyaTh BENIECTBAa Pa3HBIX KJIACCOB IMPOCTHIX
U CJIOXHBIX BCHICCTB, OHNPCACIATL HUX XHUMHUUYCCKUC
CBOWCTBa, B TOM YHCIICE M W3YYCHHBIX OPTaHUYECKUX
BEIIIECTB;

pa3iuyath 1O  KAYeCTBCHHBIM  PEaKIUsIM
MNPCAJIOKCHHBIC KATUOHLI U aHWOHBI;

OIHCHIBATH XUMHYECKHE peaKImu,
HaGJIIOIIaeMBIG B X0oae ACMOHCTPAlMOHHOT'O n
71a00paTOPHOTO IKCIIEPHUMEHTOB.

ACJIaTh BBIBOJAbI U3 PC3YJILTATOB HpOBCI[éHHBIX
XUMHUYECKHX IKCIIEPUMEHTOB;

OOBSICHATh ~ TEHETHYECKYI0  CBS3b  MEXKIY
BEIIECTBAMH  Pa3HBIX  KIACCOB  HEOPTaHUYECKUX
BEIIIECTB;

CocTaBnsaTh CXeMy JJIEKTPOHHOro OanaHca K
OKHCJIINTCIIBbHO-BOCCTAHOBUTCIbHBIM pCaKknuiaM,
MPaBUJILHO PACCTaBIATh KOI(PQPHUIIMEHTH Ha OCHOBE
COCTaBJICHHOU CXCMbI, OIPCACIATL OKHUCIUTCIIb U
BOCCTaHOBHUTEIIB;

PpacCUUTbIBAThL MACCOBBIC [JOJIM XHUMHYCCKUX
JJIEMEHTOB B BEIIECTBAX;

MMPOU3BOJAUTL BBIYUCICHUA II0 XHMHUYCCKOMY
VPaBHEHHIO C HCIOJIb30BAaHMEM MacCOBOH  J0JH
PacTBOPEHHOTO BEIIECTBA B PaCTBOPE.

3 Pa3nen 3. TecToBblii IpakTUKYM.

IIpaBUIBHOCTE OLICHKM CBOMX BO3MOXHOCTEH IIpU
BBINIOJHEHUH 3aJAHUN TECTA;




yMeHHe 0e301MO0YHO 3aIMOTHATH OJIAHKH.

4 Paznen 4. Brimonnenune Hayuutcss ompemensate 1ead ©W - 3aAadud
MIPOEKTHO-UCCIIEIOBATEIBCKUX NeSTeIbHOCTH, BRIOUPATh CPEACTBA pealn3aluyl eI 1
pabor. MIPUMEHATH UX Ha IPAKTHUKE;

WCIIOb30BaTh PA3JIMYHbIE UCTOUYHUKHU ISl TIOJYYCHUS
XUMUYECKON HH(DOpMAITUH;

HAyYUTHCS aJICKBATHO HCIIOJIb30BaTh PEUYEBBIC
CPEICTBA ISl PELICHUS Pa3IUYHbIX KOMMYHUKATUBHBIX
3a/1a4;

dbopMHpOBaHHE  BBIPAKEHHOW  YCTOMYMBOMU
y4eOHO-II03HABAaTEIbHOW MOTHUBAIlMM W HWHTEpeca K
YYEHHUIO;

TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHUIIeH
00pa3oBaTeNbHON TPACKTOPHUH.
KanenaapHo-reMaTuyeckoe IVIaHUPOBaHHUE

Ne | Tema 3ansaTus [Hara [Ipumeuanus

/T miaH | ¢akt

1- XuMus —HayKa O BEILECTBAaX. 5.09
Bxognoii cpes KM 2018r (1yac)

Pa3nea 1. Ocodennoctu OI'D mo xumuu B 2018r. (1 yac)

2 BemiectBa B npupojie, TEXHUKE, ObITY 19.09
Ocob6ennoctu OI'D no xumuwm B 2019r.

Kou(HUKATOp DJIEMEHTOB conepxkanus, cuenudukamus Kuvos OI'D
no xumuu, aeMoHctpauuonuelii KMM 2019r., undopmarmonHsie
pecypcebl OI'D;

Pa3nen 2. «Mup xumum» (12 yaca)

3 Crpoenne artoma. CTpoeHHE OJJIEKTPOHHBIX oOojouek aromoB | 3.10
nepBeix 20 snementroB [ICXD. Ilepuoanueckuit 3akoH U
NepuonyecKas cucrema xuMuueckux anemMenToB /.M. Menaeneesa

4 Crtpoenune Monekysn. XuMu4ecKkas CBs3b: KoBajieHTHas (HemossipHast, | 17.10
MOJISIPHAST ), MIOHHAS, METaJNINYEeCKasl.

BanmeHTHOCTP XuUMHYeCKMX 3JeMeHTOB. (TeneHb OKUCICHUs
XUMUYECKHUX AJIEMEHTOB.

5 IIpocteie wu cioxuble BemiectBa. OcHOBHBIE Kiaccwl | 7.11
HEOpraHW4YeCcKuX coeauHeHuid. HoMeHKmarypa HeOpraHm4ecKux
COCIUHEHUN.

6 XuMHUecKass peakuus. YClIoBUS M INpU3HAKU nportekanus | 21.11
XMMHYECKHUX peakiui. XMMHUYECKUE YPaBHEHUS. 3aKOH COXPaHEHUS
MaccChl BEIIECTB.

Knaccupukanus XuMHYECKUX peakuil 10 pa3IudyHbIM
MpU3HAKaM: KOJMYECTBY U COCTaBYy MCXOJHBIX M TMOJYYEHHBIX
BEILIECTB;  W3MEHEHUIO  CTENEHEH  OKHUCICHHS  XUMHUYECKHX
AJIEMEHTOB, MOTJIONIEHUIO U BBIJICIICHUIO SHEPTUH.

7 Brruncinenue MaccoBOM MOJIM XUMHYECKOro »djeMeHtra B | 5.12
BEILIECTBE.

ONEKTpONUTBl M HEANEKTPOJIUThl. KaTHOHbI W aHMOHBI.
DJIEKTPONUTHYECKAss JMCCOLUMALMS  KHUCJIOT, IIeJIo4Yel, comei




(cpenHux)
PeaKI_II/II/I HUOHHOT'O 06MeHa " YCJIOBUSA UX OCYHICCTBJICHU.

8 XUMHUYECKUE CBOHCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX, | 19.12
KHUCIIOTHBIX.

XUMHYECKUE CBOMCTBA OCHOBAaHUI U KUCJIOT.

9 XuMHUUecKue cBOMCTBAa aM(OTEPHBIX THIAPOKCHIOB. 16.01

XUMHYECKHE CBOMCTBa cojell (cpemuux). BzammocBsizb
Pa3IUYHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB. Peakiuu MOHHOTO
oOMeHa.

10 XHUMUYECKNE CBOMCTBA MTPOCTHIX BEIIECTB 30.01

11 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. Oxucautens u | 6.02
BOCCTaHOBUTEb.

12 Boruncnenne MaccoBoi a0nM pacTBOpEHHOro Bemectsa B | 20.02
pactBope. Beruncnenus mo xumudeckomy ypaBHeHU0. (Ne21)

Pacu€rHpie  3amauu:  BBIYMCIEHHME  MAacCOBOM  JOJIU
XUMHUYECKOT0 3JIEMEHTa B BEUIECTBE, BHIUMCICHUS [0 XUMHUUYECKOMY
YPAaBHEHUIO C HCIIOIb30BAHUEM MAacCOBOW [JOJIA PaCTBOPEHHOIO
BEIIECTBA B PaCTBOPE.

Pa3znen 3. TecroBblil mpakTUKYM. ( 24aca)
13 | lmarHoctuyeckas pabora 5.03
14 | JlmarnocTruyeckas pabora 19.03
Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX padoT (3uaca)
15- Pabora oOyuarommxcs 1O BBIOpaHHBIM TeMaM TIpoekTa, | 2.04
16 | KOHCyNIbTALUU YUUTEIS. 16.04
17 3am0ura npoeKTa 30.04




